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1. Introduction

Commercial avialion i3 cemonstrably the safest form of mass
transportation in  termsz o+ deaths and injuries per paszenger

niles {ravelled. However, despite the statistically 1 ow

i

probability o+f an accident octuring on any given Ffiight, the
record indicates clearly that there is a significant incidence of
sub—standardﬁ per+orinance by flightcrews. Data to suppcrt. thi§
include reports to the Federal Aviation Acdministration (FAA) of

accidents, near mizses and other performance-related ewvents and

w

CaX oy

satety-related incidents reported under thelFQA sponsored, NMNASA
run fAviation Safsty Réporting Systém (A3RIY, which grants
reporting_ parties immunity in most cases from Federal action for
reporting errors in the aviation system. Analyses of data
accumulated this system and by MNational Trasportation Safety

st that

b d

Board (NI"s5B? investigations ot accidents suQQ
approximalely {wo-thirdz of accidents and incidents can be
attributed to ®"pilot errur”,

Maintaining lhe highe=st possiblie level of flight safety is a
goal endorsed by airline management, by pilots and their

organizations, ©and mandated by» the Federal Aviation

i

Administratipn (Fed) , Inceed, for airlines oper#ting under Fart
121 of the Federal Aviationvkegulations, pertormance _ evaluation
of all pilots.during line operations and in the performance of
standard maneuvers and emergency procedures in a flight simulator
is required annually.

The-eﬁvironment in which commercial flight operations occur

has changed dramatically since the deregulation of airline
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cperations in [¥783. Several carriers have +ailed and ceased

operations and new, lcw cozt carriers have proliferated. This has

Ied o unsettled workKing conditions for many ptlots, pre

i
1{

ures
for increased fiying time and productivity, and the hiring of
substantial numbers of pilots new to air transport operations.
Given the demonz*rated variability in pilot performance and “the
extensive changes in the industry since deresguliation, this

would saz2em to be a particularly good time to take a fresh look at

aszeszment policy and practice in commercial aviation in the U.S.

Il1. Context

=

[
LG

To ewvaluate Lhe strengths and weakne s ot the current

system of pilot pertormance evaluation, we need to understand the

1]

historical roots of asseszment practices and the alternative
avai lable, including what happens in other countries. This
seclion provides a brief look at history and selected contrasts
of U.S. with foreign practices.
Historical Background

The most significant event in the history of pilot selection
was World War [l which created a demand for the acquisition and
training of large numbers of competent airmen for both combat and
support roles. The Army Air Corps creat;d a structure for the
screening, training, and evaluation of large number ot candidates
and accomplish;d this with remarKable success. Lentral to this
endeavor was Lhe mobilization of most of the leading American
psychologists who abandoned academia to solve the practical

problems surrounding the selection and training ot hordes of

.

applicants with little or no backaround in aviation. " Much of the
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reszarch  surrounding pilot selection was compiled and edited by

7« The wvolume

o 5
M

Acthur W, Melton atier t war  (Melton, 1
highlightls the remarkable accomplishments in praogram development

limitations of research in

D
T
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as well as rsvealing t
the pre-ccomputsr era.

In all of the W 1l ressarrch on pilot szlection, the
criterion o¥-success was completion of or eliminaticon frcom .piloF
training. Investigator=s were plagued by the +Fact that the
criteria tor elimination were largely subjective. Al though
altempt=s were made Lo sztancardize grading and to obtain ratings
from multiple instructurs, zubJectiuit} in evaluatcr judcment was
not elim{nated. Forty years later, subjectivity remains a
disconcerting is=zue for both pilots and their evaluators. While
crileria Ffor ewvaluating standard evolutions have improved and
cecmputers allow the precise measurement of control manipulation
in both aircrasl and simulators, the critical areas of judgment

and decision—makKing are still rated subjectively with 1imited

efforts to lrain evaluators in the assessinent ot these issues, to
standardize them, and tu refine a technolcocgr of evaluation.

In one ot Llhe majour studies of training succsss cgonduycted
in 1?42, tpe relative importance of four major categories of
pertormance was tabulated by computing the percentages of

eliminees whu were cited as deficient in each. Candidates could,
R4

of coursze, be judged unsatisfactory on more than one dimension.

The results showed the following percentages of unsatistactory

ratings for the failing groupt: coordination and technique - 8l

percent; alertness and observation — 78 percent; intelligence and
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Judameni = 82 percent; and personality and temperament - 4
percent. The overall outcome of the selection ressarch was to

tollow these weighlings in concegntration on training and to place

Y

by far the greatezt emphasis on the technical, "stick and rudder”
aspects of evaluation, although intelligence testing was and is
included in most selection.

Although implicated in more than 48 percent of the WW 11

training failures, personality factors have received relatively

little attention in <selecticn recsearch. When perzonality

o

U]

¢ ha

w

been primarily to screen ou

aszessment is emplored, its u

individuals on the bazis of actual or potential psrchopatholeoayr.
Few effor-ls have bLeen devoled Lo s2lecting in individuals on the

basis of ~ personality attribules aszsociated with particularly

eftfective pertforimance.
Anclher -“Ltheme Found in W W 1l research is concentration on

her than crew eftectiveness. The

o

individual pertormance ra

assumplion was thal individual sKills could be combined whers

necessary to form effective crews for bomber and trancport

Wi

aircrafl. Military practice was to assign pilots to categories of
aircratt on the basis of judgec proficiency in initial training.
Those _Judgea to be mo§t able were channeled into single pilot,
fighter aircraft while their less }echnically proticient
culleagues were releqgated to multi-pilot bombers and iransports.
Given the cooranation and agility required for single combat in
the World War 1, and the white scarf tradition of the Red Baron
and Captain Eddie RicKenbacKer, this philoscphy was probably
Justifiea. .
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Current Practices in Selection and Evaluation

.

S=lection. Neot surpriziagly, most U, 3. airiinzs have built

1

their celection practices on the military mocdel and have used the

military as the primary source of new-hire pilots. Although there

\

iz considerabile variation between carriers, the norm has besn +or

carriers to recruit pilotzs with a censideratble amocunt of Fflving

n

experience. ‘AL <come points in time, =sewvsral airlinegs hav

experimented with training pilots ab initice, usually <cselecting
recent college graduates., However, no major U. $S. carrier iz
currently using this auproach.

Screening forr pilot applicants typically concentrates on

individual, technical &ptitude, with scme emphasis on persconality
adequacyv, asseszed either through psychemetric instruments or
interview procedures. Although candicaxtes are being selected +for
& position that reguires high l2vels of team coordination,
consistent with the military model, primary emphasziz is on the
rechnical capabilities of the individuai. ~Also consistent with

Tig=*" -~ el zelection

a

the military noei, when tormal v

procedures occurs, the criterion 18 performance in training.

valuzticn. &= currentiy reguired by the Federal Aviation
Regulations, & pilot muzi annually fiy a ssries o required

maneuvers, a PFroficiencr Check, and inuzt undergo PFroficiency

Training in a simulator of Lhe appropriate aircratt t;pe. These

[0

ssess both technical sKills and individuai mastery of emergency
proucedures. Captains must also successfully pass a "line check”

which consists of observation of pertormance on a requtltarly

schedulsd flight. The frequency requirements for other

crewmembers are less stringent. varies as a function of position
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and the asseszmenl mar legally be conducted either by an FA&
ingpector o bD¥ a Check Airman, & ptlot designatsd by the air
carrierr and approvsd as an evaluxlor by the FrRa. The two poszzible

" or "tail® and the most

/1]
1]
11}

outcames of performance checks are “p

r

(1]
10
o

vere penal ty, as&umidg faitlure lo pass a re—esxamination a+t
additioné& training, iz the loss of license and, hence, the right
to function-as a crewmember in commercial operations. )
Anecdotal reports from FAs officials, Check Airmen, and
other airline officials, &= we2ll as the personal observations of
the authors, support a wview that the Paszz-Fail criteria

currently =K a wide range of pertformance wvaritability

m
3
T
O
~
[{ ()
[w
3
M
W

and eliminate only those who are absclutely unsatistactory C(and

[ 0

even these have a high prebability of pass=ing on re-2xamination).
Given tihis dichotomous eualuatibn, the critical questions are how
much acceplable variation in performance cccurs among those who
"pass® their regquisite check:z and whether these checks in fact
ineazure the relevant dimensions ot performance.

An  egqually important issue is that the major component of

formal evalualion is the individual technical proficiency of the

pilol. The -formal, cbisctive ewvaluation of Judgment decision-—

not currently

makingiskills and group and interpersonal.sKills i
mandated. Lacking is assessment of ability to evaluate
alternatives and to make optimizing decisione in & complex,
stressful enui;onment. Also lacking ie the evaluation of
Captains’ ability Lo manage the rezources available and to make

effective wuse of the human .and technical support available in

non—-standard situations. A depressing array of accident analyses

0.
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1]

implicate poor lgadership and management of the crew as causzal

PU

factors in accidents. For exampie, these include Captains who
fail to respond to input from crewmembers indicating that their

actions a&are seriously endangering a flight (as in the casz of &

(1 ()

Captxin who disregarded repeatsd warnings that the fuel state was

dangercusly low wihile attempting to deal with a warning light "and
allowsed the aircraft Lo run complet2ly out of fuel and crash
INTSEE, 197910, :

A recent development in trxining and ewaluation is the
limited approval by tihe FAD of a set of prucecdures called Line
Urientesd Flight Training or LOUFT. 1In LOFT, a complete two or
three~ person crew undergues the simulation of & tine +Fflight
betlween cilies. The gyoal of the simulation is to reproduce the
complete flight envircnment including dispatch releasez, weight
and balance computlations, en-rcute weather, and ccmmunications
with the t;bin crew and with Air Traffic Contrel and company
operations. Trpically,” one or mor? abnoermal or emergency
situations are introduced during the conduct of the flight.

Under a special waiver from the Fas, LOFT "training™ can be
sutstituted Ffor part of the required annual evaluation, but
asseszment of perioémange in LGFT is mandated. This regquirement
creates a special set of problems in .drawing a distinction
Letween Lraining and evalualion and will be discussed further in
a later section

Ouverall, there is nb significant public preszure for
increased performance nonitoring because of the <statistically

oulslanding safely record of commercial aviation. lnsice the

sindustry, howewer, there is considerable awareness of the number
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of T"accidenlz thal didn’t happen®" and ot ths op=rating costz of
peonr perfaripance,
Selection and Evaluation outside the U. S.

Eecause the U.E. i= a dominant force in internaticnal civil

1]

o assume that it is in the forefront in

lad

aviation, it is

g

asy
eelection and evalualion practices. The intent of this sscticn is
to give seuefal examples of more sophisticated practices abroad.
Lufthanza, Lthe state airline ot the German Federal Republic,
is committed to the selection and training of pileots ab initio.
College gracduates with no flying experience.are proce=sed through
a rigorous screening procedure followed, +ar thos2 selected, by
training from initial ground school through pilot qualitication
in jet transports. As Lutthan=a is government cwned, selection is
conducted by the Federal aviation and space research institute,

the Deutsche For-schung=- und Versuchanstalt +fur Luft- und

0

Raumfahrt (DFVLRY. 7The selection process is distinctive in that
il concentrales not only on an array of technical aptitudes, but
also on decision—-maKinyg, interperconal zKkills, motivation, and
perzonalily (Goelers, 1$88). Fourteen psychological factors have
been isvlated and are mezxsured (Gerathewohl, 1977). A& variety of
assessment @ethods are employ=d including computer—-controlled
‘tasks, paper and pencil tests, and behavioral observaticons. As an
example of the latter, the behavior of candidates playing sports
is observed for/indicators of interpersonal facility.

A& multi-dimensiocnal bxttery of paper and pencil scales is

used to measure personality and achievement motivation. 'The

scales comprising the latter were factor analytically derived and
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were validaled against criteria of fiying performance (Kirsch,
Goeters & Ewe, 1¥73)., Multiple correiations on the order of .89
wi th instructor ratings of #lying were obtained, along with a

of P& (Witt, 1%7¥; BGoeters, 1734).

L4

success—in=training rat
German pilot =zelection regreszents a broader, more integrated, and
better wvalidated approach than is tyrpical in U.Z. civil “air
transporl. Howewer, evsn with this sophisticated approach, the
selection measures were not wvalidated aqgainst cperational

perfoirmance, at leaszst in part because of labor and organizational

pre=sures against evaluation.

1)
(U]

With regard to the evaluation of line Fflight operations,
Britisin civil aviation grovides a surprising example of labor-
mmaxnagement cocperalion in the service of the superordinate goals
of increased +light satety and more et+ficient operationsz. The

diqital Flight Datlaz Recorder (FDR) provides a

(1]

ensitive,
Tongi tudinal record o+ critical control inputs, instrument
readings, airspeed, altitude, and attitude. FDR3 required on
civil transports in the U.K. maintain more than forty channels of
continuous information.

Beginning in the late i??as, a worKing agreement was forged

-

be tween the Britich Airline Filots Association, the pilots’ union

organization, and the managem2nt of Eritish Rirways, the state-

owned &airline, to permit computer analrsis ef +flight recorder

data from 2very seomsnt flown in pormal opersztions (Mearns,

1

1 ’

O
Q.

R e is

w
u

)« The computer program employed in  these analy
designed to detsct and examine "events", i.e. departures from

icgeal flight path andg operational parametsrs. The current program

looks for ninety—thﬁee Jdiscrete special situatione or euents.

~
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involving &1l phases of flight as w21l as fuel consumption. The
progranm is also capable of recreating the cockpit instrument
configuralion on a wideo maonitaer in real time for detailed

analrsis.

”n

Under- Lhe labor-management agreement reached, the union i

charged with counseling pilots identified by the program a

]

+lying '5pecial event®; while preserving the conficdentiality of
the offender. Howewer, provisions are made for identifring to
managment those involved in particularly serious or repeated
events.,

ln acddition to the zafety benefits gained from the analrsis
of every flight, summary data are compiled on a monthfy basiz by
aircratt ‘type, providing management with a detailed picture of
the operational pertormance of each fleet. Thezes data permit
timely idenlification of problems and implementation of changes
in procedur=s and training. [t should be noted, however, that the
analyses available under the program do nout allow for evaluation
of cockpit management and crew coordination. In sﬁort, the
Erilish, have made a significant step in gaining more kKnowledqge
about flight perforimmance, but have not yet achieved the goal of
conmplete performance esvalualion. .

The status of flight recorder gata in the U.S., i3 quite
different. Wihile digital +flight recorders are required on
widebogy ai;cr;¥t, thosze allowed by the F&® on older, narrow body
trasports are primitive in comparison, rgfgrding only a limited
amount of data on a few channels and allowing analog recordingrof

data on metal foil rather than storage of digital information.

1@
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A propoesed rule change by the FAA would regquire retrofitting
digi tal recorders on older jet transports, particularly the
EBoeing 727, Llhe Eceing 737, and the McDonnell-Dougtas DC-7 (FAA,
1723, The changs, i¥ initiated, would still leave the U. S,
behind Britain in the extent of data captured and in the Ffact
that data are only wutilized in the event of accidents or
reportable incidents.

Similarly, Cockpit WUoice Kecorders in the U.S. record &
single channel of informaticon on a continuous locp, thirty minute
tspe thal inputs from & single area microphone. 1ln the case of
voice data, recuording guality is freguently poor and it is otten
imposzibile to delezrmine who said what. The British, in contrast,
record data from each flight position on separate channelz, the
rezult being guod quality record:s allowing easy identification of
the source of each communicalion. Whatever the gquality of the
flight and voice records in the the U.S., the data are only

xamineci &afler accidents or incidents. Eoth air carriers and
pilots and their organizations have opposed improvementz in
tflight data recording. #&Airlines have resistsd the new technology
on gqrounds of cost and fears of greater vulnerability to
disciplinary action by the FARA. Filots have used a wvariz2ty of
argumentz to oppose cgreater access to. flight' data, with a
parlicular goal being the protection of members from d}sciplinary
sction by either the government or the carrier. In many ways,
reacticons lo Lthe FUR illustiratz many of the pressuresz surrounding
the Dbroader issue of overall flightcrew performance evaluation

thal will be explored nexl +rom the perspectives of the involved

parties.

11
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Section Implications

Thiz section has estabiished the stxtu: af Fflightcrew

i

evaluation in the U.S. by giving & brief review of hizstorical
developments in pilol seleclion. &3 & counterpoint, examples of
selection and evaluation cutside the U.5. were described. UWhile
the majorily of the discuzzion will be directed at evaluation
practices, it is important to Keep in mind the selection
praclices described above while considering evaluation peolicy and

techniques.

IIl1. Perspectives on Crew Assessment.

stz that sveryo cciated with the

h(

=)
‘v

as

[
1

Al though 1ogQic sugg

air transport srstem would favor the mozt precise and rigorous

evaluation of pilot and cr2w performance, there ars costs as well
as benefits associated with increasing the =tringency of
assessmenl standards. 1 this section we will examine assesszment

practices ¥rom the percspectives of management, pilots, and the
Federal Avialion Adminiztration.
Management Perspective.

The costs in terms of public confidence to an airline from a

1}
n

craszsh are cbuvious, NMNot only is Lhere a lo cf revenue, but also

rease

n

in

n

in insurance costs. In addition to benefits from
sately-relaled concerns, flightdeck performance optimization
should &also {ésu]t in decreazed aircraftt fuel and maintenancs
cosls. Despite the demonstrable benetits from improving
f]ightcrew' performance, U.S. &airlines have been notably non-—
aggreséiue in <see2King more comprehensive evaluation of +Flight

12
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[11]

Lehavior and in siriving for higher le2vels of crew performance.

There appear to be three bacic caus of this behavior. The Ffirst

wn
W

lias to do with Lhe nalure of Lhe derequlated industry, the sescond
with the preservation of harmonious laboer relations, and the
third with poteatials for lizbility from maintaining records
reflecting varjance in ccmpetenc2. The three factorz are inter-
related in man) wayrs but will be treated indegpendently.

fThe impact of peculation and dereculgtion. Until 1978, both

the routez flown by individual carriers and the fares charced
were controlled ULy the Civil Aercnauticz EBoard. During this

periocd, carriers were given generxlly non-competitive routes and

n
i

enger far

L ()

Y = were foderally controlled to provide a
"reasonable rate of return* to the airline, even inclgding
cubsidies for carrizrs flying to certain destinations where
tratfic was lignt. There was little incentive to centain costs
beczusze thesg could be pazsed un to the passenger with Federal

blessing, as return Trather than eftficiency of operations

delermined Lthe Ffares charged for a particular route. 1In  this

operaticnal environment, the major threats to protitability were

prolonged labor disputes which ccoculd divert passengers to
alternative Amethods ot transport and the general state of the
economy, which could determine the e2xtent of air travel.

Under an initiative of the Carter administration,. civil air

tranzpoirt in the U.S. was dereculatad in 1778. The efftsct of this

wzs Lo place airlines forr the First Lime in a fully competitive
environment where routes were freely availaible and where fares,
and cummensurately profits, would be determined by the free play

of the marketplace.
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Une o+ Lhe outcomes of derequlation may have been a decrease

in the lewvel of ccmmunication on safetr-related issues among air
carriers. in a highly compstitive environment, the pressures to
avoid exchanges winich could provide & competitive advantages tend

to have a chilling 2ff2cl on dialogue. In additicn, the finan;ia]
pressures imposed by tihe new environment have perhaps reduced the
commi tment Qir carriers are able to make to research and
development relevant tu cverall system safety. These concerns
were recenlly retlecied in testimony by James Burnett, Chairman
of tiie National Transpurtation Satety Board‘(NTSE) tae the U, S.
Houze of Reprecentalives Transportétion Appropriations  Zub-
committee.~8urnett cited reduced training and equipment expertize
in *undercapitalized slarlup carriers® and the lik=tlihood that
these Ffactors will negatively effect satetr. No srztematic

sludies have been concucted that would allow wveritication of

tine

[T}

¢ pessibilities. In any event, however, these new presszures

Vi

cn  the syetem undoubledly piace more responsibility on agencie:
such as MAZA to praovids the rezzarch data necessary to maintain

and =nhance the errzchlivanseszs oFf commercial aviaticn.

Performance evalustyi -5 Tabwore pelations, U.S. pilots and

their professzionzl organizations have opposed increases in formal
pilot evaluatlion. Afler dereguialion became +ully n place in the

evere financial

L]
—
i

early 1v288°=s, the major airlines tegan to fe
-preisures frcm/ccmpetition with newly form=d, low cost carriers
and to face mounting losses from a downturn in the economyv.
Freesed byvfinancial problems, many airlines began negotiations
with fﬁeir workKforces, ecpecially pilots <(the highest paid

14
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group?, seeking significanl concessions in wages and work rules,
Any  pressure to incirease pilot performance evaluation would have
been likely 1o upsei the tenuous relations belween management and
pilots, &A= either contract intransigence or a strike could have

had disastirous e+tects o alrexdy financially shaky carrier

11}

=

far
U

anything, including evaluaticn, that could upset relations'w
far from the foretront of managsment concerns.

The newer, low cost airlines, an the other hand, having
alreadr obtained & pilol force willing te workK laonger hours and
undertake more wvaried resgonzsibilities for less pay, were not
motivated to wupset thizs protitable and productive state by
imposing pertformance evalustion standards more rigorous than the
ectablished airlines. The end result has been that carriers have

ctlarved clear of 2valualion issues, complying only with Federally

(w8

mandated standards.

Potential for liability., A seldom verbalized but salient

consideralion for managemenl i3 Lhe polential of crew performance
data to increase a carrier’s liability in the event of an

accident. For exanple, if an accident were determined to be a
result of "pilol errer® and il wer2 turther determined that the
asseszed performance q+ involved crewmembers was bkelow the
carrier’s average in presviocus eualuations; litigant=z could argue
that the airline callously endangered passengers” lives by
Lboarding them.on a flight staffed by substandard personnel. An
example of this iz found in the case of an Air Florida jet which
crashed inlo a bridge on lakzotff in Washington, D.C. (NTSE 1%83).

Pilot -~ judgment and pertormance were determined to have been

.causal faclors and it was further disclosed that the Captain

13
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Froficiency Check prior to the accident

O
0.
o

invoulued had +fail

)
m

{xithough he had passed the examimnation after reiraining’. It is

impcssibkle to determine the precize impact of this disclosure on
the oulcomes of lawsuits and the subsequent Failure of the
airline, bult the effectz were cleariy negative.

described which weuld clearly

[ =
10
lad

In addilion {o the forces J
dictate c;ﬁtion in wundertaking a policy with conziderable
potential costs, the bLacKgrounds of lop management persconnel may
also reduce the level of concern with performance evaluation.

Unlike the early dares of air {ransport when many chief exscutives

h
C
[ d

were themselves pilots or advanced tharvugh the operational

of the indusiry, wany of the leaders in todar’s environment coms

-+

rem & bacKground in finance or marketing. Given ‘the oaverall

af

W

g

Ly rrecord, such individuals could be expected to de-smphasize
the importance of performance i=ssues in the face of other
considerations.,

Pilots’ Perspectives
A3 we have noted, pilots have generally oppos2d changes in

the nature and scope of performance evaluation and have recisted

it

altempls te increase the technological sophistitation and
utilization of information from Flight Data Recorders and Cockpit
Uoice Recorders.

There are contlicling inlerests for bolh pilots and their
representative/.organizations. Coviously, it i=s in pilots”
personal and proféﬁsional interestls to achieve the hinohest dearse
of safety and to pronote the financia] health of their employers
througﬁ ernhancing efficiency of operations. On the other hand,

18
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negative performance evalualions can result in loss of license
and protfesszicnal livelihood.
N\,

At first qglance, it would appear thatl coppositien to more

cunprehensive performance evaluation represents a  triumph  of

W

narrcw self-interesl in pressrving jobs cver more ggneral values.
Howewer, & number of concerns witin the equity of evaluation "are
well founded. Dating back to the earliesl research on performance
and selection during World War I, subJectiuity‘in evaluationg
lias been a problem. 7The recenl ¢growth in emphasis= on judging the
decision—tnaking and managerial sKills of Captains as well as
overall crew coordination has made this issue even mar? salient,
given the subjective nature ot these concepts. The technolocgy of

evalualion and the (raining of evalyators have not advanced

enougn to provide reassurance t

(]

those beirng evaluated that they

are being Jjud

v}

ed by a reliable, valid, and impartial system.

10

Adding to the evaluation anxieties of pilots is tihe fact
thal labor-managemenl relalions between pilots and airlines have
been more adversarial than collegial in recent years. There is a
percegtion among pilots Lhal management could use evaluation as a
club to bring pilots into line. [t is argued that subjective
evaluations éould be used Lo eliminate those who are particularly

effective spoukKezmen for pilot cencerns and that, for example,

()

Cockpit MWNgice Recordings could be used as subtle blackmail to
stifle dissent..
The Perspective of the Federal Aviation Agency
The FAA, as Llhe responsible Federal agency, is charged with

mandating practices wihich will ensure the highest level ot satety

in canmercial aviation, However, Lhe FAn necessarily responds to

17
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a number of conflicting pressures. While satety i a paramount

(U]

concerin, the #Agency is also cognizant of the nesd to promote

censzitive to pleas from carrier

v
[J1]

civil air lranszport and i

regarding the fisca! impact of regulations. It is also clearly

o

Ur

0

D
0
n

awars of the lobbring pr

m

2 broucght to bezar by of pilotzs”’
organizations whicii argue that their constituents may be harmed

by restriclive regulations. Usually on tlhe other side cf most

n

safety-related issues are passenger groups which lobby for more
rigorous controals and evaluations.

The strongest pressures for more stringent performance
e xsurement and evalualion come fraom the Nalional Transportation
Satety Bogrd, the Federal agency cirarged with determining the
cayses of accidenlz and recommending procedures to avoid the

reccurence of similar eventz.. Based on its objective

n

interprelalion of data from a number of air lranspeort crashes,

the NV3SB has been recommending to the FAA for some years that it
incr=ase requiremenis for data capture in Flight Data Recordsrs
and Cockpit Voice Recorders and that there be increazed emphasis
on Lraining in assertiveness for Jjunior crewmembers and in cre@
cocrdination for all cockpit crews.

.

04
[

pite.the weight of objieclive dala, the FAa has been slow
in accepting the recommendations of the Safety Board and the
status of svalualion has remained essentlially wunchanged. Given
the conflictin;/preisures to which it is expocsed, the F~A4 is not

likely to becomne more aygressive in its regultatory role in  the

forsesable future. .
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Section Implications

This seclion has stressed the point that there ars 2y al

1

legitimate plavers in the game of as=zssment, eacn with certain
=pecixl intereszlsz and blind spoits, Lul each alsc with scpecial

influence and rescurces that can be used to work toward moare

Havin

i

satisz=faclory aszeszmentl policies and practice

Jw)

bBlisihed th

]
i
-
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we turn next to what we view as

about what

"

the major challenges in assessmenl and to some idea

might be done to meet them.
IV. Assessment Challenges for the Next Decade

This sszction fozusss on the aspirations for assezszment that
have been ‘identified in our review of the status of evaluation in
the air transport system. These include methods and policies that
Jdo not cover vver real variance in performance, and policies and
techniques thal include much more than stick and rudder +lying =
especia]ly Judgment/decision—makingk and aqroupg (crew’ level

icszues. We will idenlify threz major challenges which, when taken

together and intearated, offer considerable hope tor improving

-+

the =scope and fecliveneszs of individual arnd crew performance

evaluation.
Capturing and Using Extaht Data
Al enarrmous  ameount of data on  pertormance in the &air
transport system already exists. The "hard”, archival datsa
primarily reflect deficiencieé in performance. These include
recordsAof failed checks, accident and incident repcorts, and the
vast databas; accumulated 5y NaZa“‘s aAaviation Safety Reporting

System. While these sources of data have great heuristic value in
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w

he

-~

sludyring problems in vyelem, Lhey are of limited wvalue in
understanding tie variability in crew performance undef normal
circumstances.

There are, howesver, extensive infermal! evaluation sretems
among  operational personnel in the air transport srstem %hat
reflecl the {rue wariabilitry in capabilities and performance.
"Real” eualuétion tende to occur unsystematically and in a manner
invisilile to researchers and the regulatory agency. Because of
limitations on the scope and range of pilot evaluations specified

heck Airmen and alher airline officials tend to

[y

Ly the FeA,

maintain their ownr evaluation =ystem based on their subigctive,

expert Knuwledge of pilotz. For example, the Vice—-president of a
major  airline told one of use that he Kept & notebook with this

ths and wezaknesses of the Captains in his

i

evaluation of the stren
Jurizsdiction. Uther Check Airmen we Know maintain lists (formal
or infcrmal) of the "good” and "bad" pilots the» have evaluated.

Theece Judgmenisz fall culside i1he syetemn becausz th

0

¥ tend to be
global and subiective and not clearly specified as part ot the
proficiency criteria of the formal system. Check sirmen Know that
Captain X ie a "bad pilot", but ther cannot fully articulate the
reasons for }he Judgment. Typically, though, the sources of the
evaluation lie in uvbservations of poor decizion—-makKing, deficient
cirew coordination, and poor conmunication on the flight deck
rather than f;ck of "stick and rudder"” proficiéncy.

In our observalions, we find that there ic a considerable
cunsencsus ;mong Check Airmen -as to who is and isn’t & yood or bad
pilotl aiong these dimensions. 1t should be noted, haowever, that

29
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o

theze informal evaluation systeme focus on the individual rather

than on the performance of crzws, reflecting along with the

nisturical emphasis on individuals rather than teams, the
transitory nxturs Of crew pairings.

The existence of an "invisible” evaluation network outside
of formal boundaries can provide informaticon of great use to
those managing an organization. However, tihis <came informal
process can hinder the development of a more precise, formal
evaluation system that would enccmpass the broader issues related
Lo tean pertormance and lean leadership. The judgments of overall
ability made by ChecK Airmen are usually not based on objective
indicators of pertuormance but rather on Judgments ot the

invoived in flightdeck management. Because thecse

evaluations cannot be related to cobjective, behavioral criteria,
becausze Check Airmen feel that they can subjectively recognize
agouad and bad crew performance, and beczuse the informal srstem
has proved scnewinat wuseful, little or no‘ presszure has been
exerrled oun airlines or on lhe FAA to refine svaluation procedures
and tu modify the formal s»stem to incorporate these icszues.

The Conflicled Raele of ihe Check firman. As discussed abgve,

ChecKk #Airmen are the reposilory of much of Lthe dala needed to

[ d

improve evaluation technolugr. Because lhis role is the pivotal
one -in +lightdeck performance evalualion, il may be Tuzeful to
discuss it in more detail.,

This position, as il has evolved, places the incumbent in a
uniquely wuncanfortable position in relxtion to management,
peers, - and lhe FrA. The Cheék Airman is, basically, a line pilot

wito  has been judged to have the requisite skKills to evaluate the
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performance of fellow pilotz. Afler esvaluatlion of his or her

tlhe Check fAirman is certified by the Fad and act=s

-+
ri
I
Y
¢
.

qua
s surrogate in evaluating the company’s pilots for

initial qualifications, continued proficiency, and upgrade to

more senior posilions. From Lthe perspective of +1ightgrew
members, the Check Airman is & ftellow pilot charged with the
difficull {ask of passing judgment on peers in the interests of
flight safety and high professional standards. From the
management viewpoint, he or she is both a pilot and a member of

management, <someone wihiose loyralties should be both to the

d lo the <success of the

O
W
al
ol

mainlenance of Flichl slandard
organizat{on. In  the eyes of the FAdm, the Check Airman is  an
individual who, despile his designation as an agent ot the
regulatory agency, mary De biased in ewaluation toward the
pratection of peers or the proleclion of the organization. Lins
pilots tend to regard the Check Airman as the representative of
Loeth  the FAA and company management and also as the most direct

threat to maintenance o+ their licenses and procfessional

livelihood.

The authors have cbserved ChecK Airmen conducting
evaluations at seweral major airlines. and can offer scme
generalizalions from these observations. Une is that through

selection and surveillance, Check Airmen as a clazss are extremely
well-qualified fLechnically and highly motivated to be fxir and
accurate in their asseszments. They are also highly aware of

their personal responsibilies for aviation safety. They are

of lhe conflicting pressures and responsibilities

1 g

equally awar
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that the rols engenders.

tandardization of Check

—

Arniother s that the training and

Airmen in evaluation technigues are quite limited. While there is

1

ement on what constitut n&

o
1}
c

c2ptable

D
(2]

overwhelming agr

+

performance in the technical, stick and rudder aspects o

W

fly¥ing,
therr= ie no similar consensus on evalualien of areas such as
decision maKing, crew courdination, and oversall cocKpit
management. The latler faclors, however, have been isolated as

cau=al factorzs in & number of transport accidents and are major

w

=

)

urces of concern bolh Lo regulatory Lodies and Lo air carriers.

Tihhere is increasing pressure on Check Airmen to evaluate
perfuorinance in these areas. Tiis creates a sericu=s dilemma for
the evalualor who is aware of the need for such judgments to

maintain aviation zafety and egqually aware of the lack of walid

uidelines for makKing <uch judcments cobjectivelw, In ractice
= b L]

N

most ChecK Airmen seamnm to base "unsatisfactory®™ ratings on
technical performance and to be reluctant to downgrade pilots in
the rmore subjective areas. Many express serious concerns about
this, acknowledaing that they do cbserwve pilots who ar2 seriously
deficient in crew coordination and cockp:!t management Lut #re
vhwilling tolfail Lhem on these grounds.

Exploiting Available Techno]ogy

As we have noted, required technolcgy» regarding the

recarding of fliuyht parameters and verbal intzracticns in  the

ar
-r

cockpit is still relatively primative in the U.3.,

contrazl with the slate .- !'ha apt and rreguired instrumentation

W
3
o
Co
m

in socme other countries. Additionally, the assessments

re  gquite Timi ted in scope,

U]
[

during formal evaluation:

S
w
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concenirating on the technicxl ralher Lhan judomental aspects of

Flicht managemeni. However, one relalively recenl innovation doss

By

hold great promise for improving =2valuation and performance. This
is the development of Line Uriented Flight Training or LOFT.

LOFT: Pitfalle and Pruoni==. The intrecducticon of Line

Oriented Flight Training Cor LOFT) haz been perhaps the major

development in {raining in recent years. Using modern simulators

and carefully crafted scenarios, crews can experience all aspects=
of line flight operations including bad weather, communications
wi th ground and cazbin crews, and the full range of abnormal and
emergency flight condilion=s. Aviation-psychologists, especially
those associated witih NASH, have became heavily involved with the
deuelopmenf of LOFT &nd have developed guidelines aimed at
maximizing the psrychuoloqical and training impact of the

experience (Lauber & Foushes, 1732).

(1]}
a
(o)
G

£
L d
-
-+,
[

Even nighly experienced crews report that LOFT =
training tool Lhalt allows them (o test all their <sKills, both
technical and managerial, under extraordinarily realistic
conditions., While crews can gain many valwuable insights from the
experience itself, especially when the simuliaticn is videctaped
and can be reviswed, what is miszing is a set of meaningful
criteria of both process and outcomes which would allow the
instructor to provide detailed feedback and training for
participants. 7

The situzlion beggmes mor-e difficult with regard to formal

appraisal of crew performance. Although conceptualized as a

training tool, Lhe F&&, in approving lhe substitution of LOFT for
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on2 of Llhe required anuual checKs, instituted the requirement
thaxt performance muzt be "satisfactory®, i.2. must meet the
general standards applied to svaluxtion of jndividual pilots in &
simulatar or line chack. This requirement poses great
difficulilies +for those ceonducting the Lraining. Other than the
usual technical proficiency standards that can be applied to " the
piloel wmanipulaling the controls, Lhere are few valid quidslines
for evaluating the performance of the crew as a whole and for
partiliconing the Dlane (or praicse? among individual crewmembers,
Adding to difficulty in evaluation is the fact that, given the

basic problem of flying from Point A Lo FPoint B safely, while

coptng with particular situational issues, there i= no zincle
best war to conduct tne Fflight <safely and expeditiously.
Difrerent crews capitélizing on their own experi=2nce and

kKnouwledge of capabilities and limitations may come up with quite
different, but equally effective solutions to the problems
encountered. Thisz poées & difficult problem for the ewvaluator
which will be dizscuss2d in a later section.

In general, LUheck Airmen have been extremely reluctant to

give “unsalisfaclery” ralings forr LOFT, wusing the arcument that

y ]

*if the crew found it & significant learning experience, it was a
satisfaclory session regardless of Lhe pe;formance exhibited”,

In fact, the LOFY setting pravides perhaps the most valuable
resource auai}able for performance evaluation. Not only can
variations in response to a cumplex, but standardized situation
e obsehued, but alsoc scenarios can be constructed especially to
test.specific aspects of beh;vipr. For example; an individual may

be adquate in all the technical aspects of flying and may be.

25
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Od

functioning well &s a co-pilol., 1+ there are questions, howsver,
about the pilots capacity to +ill the Captain role, a scenario
may be construcled lo allcew him Lo demonstrale decision-making
and managerial sKills whils serving as Captain on the simulated
flight.

In general, LOFT is proving lo be exiremely useful in the
training function and is waining wide acceptance. FAwareness of
the wlilily of Llhe LOFT paradigm for both normal and sp=cial
evaluations is growing, Dut its potential has only begun to be
realized.

In the opinion of the auvthors, the LOFT approach can provide
air  transport with the best poszible approach to both training
and pertormance evaluation, Dbul only i+ <cseveral developments
vceur. The first is the evolution of an assessment technuology
that i1s acceplted ULy cperational personnel as bkeing reliable,

of =&

~

valid, and objective. The second is the achievemen
recduction in the pressures against evalualion operating on both
the airline management and line pilot groups. In the fullowing
seclionsy, we will discuss specitic procblems in vperformance
evaluation, - research needed, and poesible modifications in
evalualion procedures.

Developing Better Tools

As we have noted above, there are real opportunities +for

AN

improuing ascessment in already existing techniques such as LOFY.

Howewver, progreszs will be limited if we are restricted to the

Jdevices and data that are currently availaible in the U.S. The

follwwing are some developmental posszibilities that strike us asz

]
O-
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praunising.,

dIechnolour. The Erilish model of not only requiring highly

sophislicated Flight Dala Rescorders and CocXpit Unice Recorders,
but wutilizing at teast the FDOR data from routine operations for

srstem and individual evaluation sesms sxtremely valuable. With
due regard for protecting the rights of individuals, such data
could provide imporlant, Llimely information on the performance of
aircraft and crews. )

With the evolution of new, more autcomated aircraft there are
undoubtedly a range of 'poasibilities for capturing mare
comprehensive informalion on  lhe contlroel and management of
flight. (o achieve this, the case ust e made that it is in the
interesis  of bolh individuals and organizations Lo achieve more

complete Knowiedge of performance.

"

ment Meihodsz. The aszszszmenl of crew performance is

1

e
1

-

11

-
(=1

in

arextly complicaled by the fact that there are multiple ways to
achieve good outcomes. Different crews taced with an in-flight
emergency situation may employ a variety of different problem
solving and management technigues, all of which mar effectively
resolve Lthe siluation and, accordingly, must be consideresd gocd

solutions. This makes it extremely difficult to detine objective

criteria for "good" leam performance in complex situations and

Jifficull to train evaluators to achieve high reii;bility in

assessment.
Given the facl thal a variely of behaviors may all result in

satisfactory outcomes and . that there is relatively little

variability in the safety of flight, 1(he burden ot evaluation in

mest  instances involving tean coordination and performance must
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fall on the rocezzes  involved in the conduct of flicght

vperations. Becausz much of flighlcrew egvalualion centesrs on how

crews manage non—standard, critical events, it may be useful to
draw a distinclion welween aculsx and continuing abnormal
siluations. #Acute situalicns ars ones lhal require immediate

action, wusuzally on the part of the pilot phrsically fiying the
aircraft. Such actlion may range from relatively simple chanées iq
flightplan, such as an order from Air Traffic Control to change
coursze or allitude to emergencies such as the need to aveid a

mid-air collision, tu abort a take-off or landing, or to cope

éfety. Typically, these

[1{]

wilh otherr immediate threats to
situations involve procedures which are heavily overlearned. The

kKey Ffactors are lhe recocnition of the need for action and the

process of smootlhly and efficiently executing & prescribed

w

strategy. The evaluation of performance in acute situations i
relatively stiraighlforward as it inuo}ues timing and exe2cution of
defined action. Many of the behaviors assessed in the current
FPertormance Check +fxll into Lhis calegory.

Continuing <ituaticns, on the other hand, are thoce where
conditions require decision makKing involving consideration of

alternative courses of action and the development of a strategy

¥

of action. These are situations which are not overlearned and

witere only general training and experience is relevant. Examples
7

of Lhis lype of situation would include mechanical malfunctions

that Jo not pose an instantaneous threat but place in Jjeopardy

the safe continuation or completion of a flight. These are the

types of problems that require the coordinated action of the full

+
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crew and are those most likKely {o be included in the development
of scenarios for LOFT. Ther are also, not surprisingly, the Kinds

identsz and accidents

x}

of situalions frequenily sncountered in in
winere conclusions of "pilot error™ are reached. It is in thizs

-3 zment is most deficient.

L2

o

area thal the methodology of

=g
s

Hackman (17383 . developed a normative model of group

-t
]

etfecliveness which posits that the overall effectiveness of &

workK team is a joint function of: 1. the level of effort group
members collectively expend carrying ocut task work; 2. the amount
of Knowledog and gKill members bring to bear on the aroup tazk;

and 3. Lthe appropriatleness (o Lthe lask of the perfarmancs

strateaies wused by the group in its work. The nature of
lzadership is alsc crilical in determining team performance.
Hackman as specified three leader functions that can improve

team perftourmance: 1. altempting to put into place the Kinds of
structures and srstems (including rewards, training, information,
and other resources) that will provide a working environment that
supports competent member behavior and excellent team
performance; 2. DbLuilding the team and fostering collective
learning; and d. providing direction to manage the tasK-effective
intera;tion‘amcng members. This model would seem to fit well the
flightdeck environment, especially with i;s greater stress on the
processes of goal alttainment than on variations in berformance
outcomes. What ,is conspicuously lacKing, however, is an empirical
resealrch base showing Lthe f#it of Lhis mods1l to conditions in the
cockpit.

The study of small groups and group performance has lagged

[Jul

far behind other aregas in psrchology in both the development of a

29
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solid empirical base and in the application of sophisticated
methodologies and analytic techniques (Helmreich, Baksman &

Scherwitz, 1973; Helmreich, 1975; McGrath, 1¥83). Caucht betws

1]

I
the artificiality of the laboratory and the complexity of natural
situafions, investigyalors have direcied more attention- to
individual assessment and less to understanding aroup
perfurmance, a siluation that parallels the process of ewaluation

in aviation. An improved conceptual understanding of the

precesses of group lasKk enactmenl 1iIs needed along with

the practical 'asseszment of group

+'
C
=

m=thodologies wusetul

wn

effectivenessz, These sues converge on the flightdeck when

evaluators ars faced with the need to assess both individual and
crew pertformance.

The necessary first step in establishing more effectiwve
flightdeck performance evaluation must be research aimed at the
development  and wvalidation of more precise indicators of
individual and gruup performance. Fortunately, the aircraft
simulalor is 3 superb research environment, as demonztrated in a

Y

seminal MNAZSA investiqQation. In this study, Boeing 747 crews flew

1]

a Ffull umission scenario involving a trans-aAtlantic crossing with
several mecﬁanical malfunctions necessitating complex decisions
aboutl abortihg the flight and relurning to the point of origin in
deteriorating weatihher conditions (Ruffell Smith, 1979). The studyr
was unique i;’ capturing and analyzing not only technical
performance, but also verbal interactions in an attéﬂgt to relate

management styles and behaviors to objective performance (Foushee

& Manos, 1981>. The Ruffell Smith and related studies were
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instrumznlal in demonzirating many of the limitations in overall
crew performance asssssment, and, more importantly, gave impetus

major research endeavar by NaZs Iin the area of crew

0

tw

+t simulator research centszr is

-

cr

['0

perturmance. A  major &l

1)
>

near-ing completion &t NASA-Ames Research Center dedicated to

I

f

research on crew performances {(Foushee, 19384). MNot only dcoces this
selting allow applied research on determinantz of flightcrew

performance, it alsao provides an outstanding environment for the

exploration of basic guestions about small group behawvior.

The attack an leam pertormance  asseszment must be
mul tidimensional, including cbservations and ratings in
unceonsirained, line aperalions and in controlled flight

simulations which pre=sent the same operational prcbiems to a

in this aspect ot retining performance

3
[ ]
-
rr
i

T

number of crew

azsessment that tihe Knowiedge and expertise of Check Airmen, who

are most inlimately aware of Lhe varialions found in the system,
1]

can be most useful. Giwen & comnitment to research and to the

ndividuals and organizations, Check #Airmen can

proleclion of
provide invaluable data on the critical parameters in flightdeck
management which can greatly facilitate the research ne223ed to
improve assessment technologr.

An  important element in the reiearch approach involves the
develupment of multiple coding schemata designed to capture the

molecular aspecls of performance enactment. Coding categories are

evaluated using timme—lined videotapes of LOFT scenarios flcwn by

line crews, Three bLroad areas are specified, information
transfer, contrel, and group climate. [Intormation transfer
cammponents include botih operational and social—-emotional

X
—



[

e

19
1 Q

Helinreich, Hackman, & Fou

communicalions and Further include both breakdowns of the

tzam members

0
-+

relative contributions (initiated and reactive)
and the qualitative acpects of the interaction (i.e. the formsz of
communication). Control factors consist of direct and indirect
atlempls Lo influence and "manage® the ongoing situation. Climate
refers to indicators of the affective tone of group interactions

and the inferred slales of individual Leam members. Mo attempt

has been made to impose indenendence on the behavicral

categorie=s; they are related cuts of the sane phencmena.

d are difficult

]

t describ

in
10

Procecss variables such az those Ju

to interpret except within the context of the task zituxtion. For
this Freasorn, several differenl frames of reference are being
explored. The mo=t basic consists of examining each phase of
flight (pre-+light, takKe-off, <climb, cruise, descent, approach,
and landing) discretely and, within each phase clazsifring the

situation at points of measurement as being normal, acute pon-—

standard, or continuing nen—-ztandard. #Another approach involves

classifying activities in terms of their relationship to
necessary aclions during gach phazs of flight. That is, actions
may be directed towards coping with the immediate situation, may
be aitempts to complels activites LUhat shoula have been
accomplished earlier but were deferred, or may be feocuszsed on
fulure actions and the devslopment of acltion strateqgies. A tinal

approach conzisle of utiliziig |1

0

- ¥
O

m

r (Captainy behavior aszs a
bencrumark &g#:nzt which to neasure the behavicors of the cther

team inembers,

With the development and validation of reliable procedures
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for  asz=essin crew performance  in line situations, szevsral

iw

=sed. Cne involves the azsessment of

rl
L ]

impartant 1ssuss can be adde
the effects of difverent training technigues, especially those
dealing with crew coordination and cocKkpit rescurce management,

on tlighicrew performance.

n

Whilse lhe performance appraisal syrztems emplored in reszarch
will doubtless continue to be complex and time consuming to

detailed variant

"
W

administer and evaluate, les should capture

the critical aspects of performahce and provide meaningful

comparisons with norms. & particularly important application of

the research should be the development of evaluation procedures

that can be peliably employed by Check Airmen and others charned

with performance assessmenl, including training perzcnnel,
Section Imp]icatioﬁs

There i great potential for imgrovement in

(1]

&>

w

as

[{

meal/evalualion policy, tools, and practices. We fez2l that
the protectea use of available data on flight parameters along
with new. technologies for recording relevant information can
offer many benefits. However, the greatest promise lies in the
enhancemenl of LOFT technoiogy. The ability for crews to learn
their own stfengths and limitations in a controlled situation iz
invaluabble and similarly, the setting p;ouides an wunparalleled
venue for evaluating overall crew performance as well as
individual capabilities. However, the practical utility of LOFT
as well as individual and group evaluation on dimensiocns of
Judgment/deciafon—making and interpersonal effectiveness must

-—

proceed - hand in hand with refinement in the technology of

assessmen! ilself.
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V. A Modest Integrative Proposal.,

Several modifications in the current checKing process could
serve tuo optimize the training potential inherent in the LOFT

approach and to obtain the greater precision and reievance of
evalualion needed. The Following are suggested as procesdures
which could improve both capabilities.

Recefining LUFT.

The firsl step should be lo separate formally the training
and evaluation functions of LOFT. We fsgel that it is invaluable
for crewmembers, especially Captains,‘to receive the opportunity
available during LOFT to gain more understanding of their
Lbehaviors and their consequences and to be able to expliore2 new

behavioral strateqgies in a "no-fault” situation. Un the other

hand, we= feel that eguvaluation of performance within & Iline

orienled paradigm provides information that is unavailable in the
Proficiency Check and unlikely to shocw up in most Line Checks.

We recommend that the term LOUFT be reserved for traiqing
periods where formal, mandated evaluation is explicitly cmitted.
1t is suggested Lhal each crewmenmber have the opportunity to
participate jn a LOFT at least once & year, f)ying in his or her
normal positlion. LOFT sessions should be run by specially trained
Instructors wor LDFT Couordinators who can provide extensive
feedback on onkboth individual proficiency and group process and
can serve as resources for additional training in either resource
management-or technical areas; 1t is probably preferable for the

LUFT Coordinators pot also to be Check Airmen, as it is extremely
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difficult o switch bLezlween the lraining and the evaluation

modes. Of course, if the LOFT Coordinator observes serious
problzms, individual o inlsrpersonal, that ccould threaten
safety, there is an implicit requirement that thiz behavior be

reportlecd. This, however, is no differenl from the responsibility
any Check @Airman or even any line pilet should <feel for “the
maintenance of flight safely.

LOCH: & New fApornach tao Checking.

We Lbelieve {Lhat the evaluation of all crewmembers in the
environment of line operations precenting abnormal situations
requiring Lleam coordination is also essential to flight safety.
It is recommended that each +light crewmembsr be observed in this
setting under formal evalualion conditions. This is particularly
important for the Captain, as his or hers is the primary
responsibilily for decisiun-maKing and crew coordination as well
as for the overall management of the <+Flight. To Keep the
distinclion belween this type of evolution and LOFT as distinct
as possible, we reconmend the use of a different terminclogy. One
1abel thal could be applied to Lthe formal evaluation is LOCY or
Line Uriented LhecX. The LOCK would ke conducted by a Check
Airman qualified o give simulator Proticiency ChecKs who has
also been given formal instruction in boéh the conduct of 1line
oriented simulations and techniques of individuxl " and aroup
evaluation. s

We fe2l that reliable and cbjective assessment of guerall
crew performance can be achieved in the LOCK. [In the case of the
Captainy, wvalid indfuiduaL .evaluation can also be accomplished

Lecause his or her respunsibililies include the coordination and
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utilization of all availables rescurces, especially including the
capabilities of otihier crewmembers. First Officer perférmance is
mare difficult to ewvaluate in the full crew context. The First
Officer role is a pivota] one. He or she is expected to be
technically proficient in the operation of the aircraft, in
fulfilling an impertant support role, and also able to assume the
Caplain’s role in the even{ of subtle or profound incapacitation.
That the latter is an important issue is seen in research on
Firet OFfficer reactions to Captain’s incapacitation (Harper,
Kidera, & Cullen, 1?7712, in accidents where the First Ufficer has=
failed Lo assume responsibility (e.q. NTSB 19388>, and in the fact
that a congiderable numizer of FAA approved LUFT scenarios involve
Cavplain incapacitalion. 1t would appear to be important to
evaluate First Officers’ performance in the Captain role and we
recommend Lhal they be evaluated in a LOCK where they enact the
Captain role, although the performance standards in this case
inight not be as string=nt as those applied to line Captains.

I+ LOCK is to be used effectively and fairly, particular
care must be exercised in the development and evaluation of the
scenarios emplored. Ewvery scenario should be tested to wverify
that it e]icjts behaviors relevant Lo cockpit manigement and that
it does not place unfair pressures on the crew being evaluated,

It is parlicularly reconmended that LOUOFT and LOCK form
integrai parE; of both initial and upgrade training for all
flight&gzw positions. Especially in initial training, LOFT
provides ; means of teaching crewmembe}s the characteristics of
the oéerationa! environmen!{ in which lhey will be +lving. LOCK
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can provide more assurance that the individual iz czapable of
handiing the muitiple demands of the lime <setting than any
individual cliecK.

The implementalion of LOCK asszssment is not intended to
replace training, practice, and evaluation of the traditional,
"slicK and rudder"® pilol sKills that are measured in the present
Proficiency Training and Proficiency Check. LOFT and LOCK are

seen as a suvuvlemen! o currenl practices.

lesuesz in imolementation.
To adopt the type of c¢crew and individual evaluation

discussed here would require a change in the Federal #&viation

Requlaticons., Thisz necessarily would involve a redefinition of

pilol proficiency and & recognition of the interdependency of
crewmnembers in achieving safe and effective flightdeck
managemenl. 7This is an endeavor the FAA is only likely to
under take ifA both airlines and pilots support such innovation.
The implicalion of this is thal the eualﬁation proce=s must be
cost effective in termms of enhancing flight satfety and
etficiency, mus!l be obieclive and equitable, must not subject

piluts to the risk of losing their licences as & result of

capriciocus or DbDiased evaluation, and should not incress2  the

liability of airlines for pilots’ errors.

We Feel that this approach to team evaluation is of areat
potential wvalue and is much needed in commercial aviation. We
also believe Lhat }t iz realistically attainable, given a gocod
faith approach to safety.enﬁancement by.all concerned parties., It

would, " "however, be a major strateqic error to press the FAA to

mnandate this type of evaluation for all carriers at this point in
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time. This i3 particularliy (rus before more progress has been
made in developing and validating assessment techniques. The
stralegy with the highest probability of success is liKely to be
tov allow organizations, by waiver, to institute such an
evalualion program on a trial basis. 1f the programs achieve
their potential, the force for implementation will come from
below rather than above.

In the initial, "pilot" phases of utilizing this approcach to
flightcrew ewvaluation, the critical need will be tor databases
thal can be used lo validale criteria in line operations'and to
de terinine tﬁeir utility for developmenf of selection criteria and
training procedures, A metlhod should be cdeweloped to maintain the
confidentiality of individual pilot records (above and beyond the
currenl “"salisfaclory® = "unsatisfactory" evaluation) <so that

these more detailed performance measures can be used to improve

teel

1

Lthe syslem wilhout undue risk to participzling carriers. W

that thi is an achievable qoal that requires awareness by the

([}

regulatlory agency of the need for such extensive evaluation data
at the individual level, sensitivity to the fact that such
informatlion Trepresents a potentially ticking time bomb while it
resides in files'that may have to be reieased to the public, and
a willingness 1o shield such information from outside attack.
NASH has acihieved this protection in the Aviation Satety
Keporting Sysfém; il should be possible, under a cost-benefit
analysis, to develop proucedures and safequards that are equitable

to all and will allow the most effective utilization of data.
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